Investment behaviour, techniques and choices have evolved in the options markets since the launch of options trading in 1973. Today, we are entering the field of Big Data and the explosion of information, which has become the main feature of science, impacts investors' decisions and their trading position, particularly in the financial markets. Our paper aims to testing the effectiveness of the most popular options pricing models , which are the Monte Carlo simulation method, the Binomial model, and the benchmark model; the Black-Scholes model, when we ignore/take on account the Moneyness categories and different time to maturities; five months, one year, and two years, in addition to comparing these models, we will then test the effect of each model on the prediction of the current options prices, using the regression analysis, and the Nifty50 option index during the period of 25/07/2014 to 30/06/2016. The result shows that all models are overpriced in all Moneyness categories with a high level of volatility in In-the money category, other finding concludes that the Monte Carlo Simulation method is outperforming when the volatility is lower, while the Black-Sholes model and the Binomial model are outperforming in the entire sample with ignoring the Moneyness.
INTRODUCTION
The rapidly growth of the financial innovations such as financial engineering instruments, made the dealing on the forward markets more complexity and risky. The trading volume of financial derivatives has been augmenting more and more than the total economic output of the entire world; although the riskiness of this tools. Derivatives contracts exist on several of financial underlying asset like stocks, interest rates, etc. It exists also as commodities such as gold, silver, oil, etc. so risk sharing and risk management are increasingly being viewed as a main provenance of value creation in markets.
The options one of the main contracts on financial derivatives, which mean a contract between two parties (seller and buyer), it gives the holder the right, not the obligation to buy (call option) or sell (put option) the underlying asset at a specified date. Options markets have been growing fastly since the seventies 1973's year when the economists Black Fisher and Myron Sholes presented a formula for pricing European options type, this formula has been a benchmark model, and it is widely applied in many types of researches, although the many criticisms on this model. In 2016, options accounted for 38% of the total volumes traded and futures, 62%. This is a change in 2015, when options accounted for 42% of global volumes traded. Overall, options volumes fell by 8%, while the number of futures contracts traded increased by 10% in 2015 (www, statista. com) . This type of contracts has been taking a large part of investigations in the academic world, because of their complex characteristics and degree of risk. Buildings on that many researchers and economists have developed several models in order to pricing options and try to present the perfect pricing model which is evidentially an important theme in the mathematical finance literature and financial industry.
Options trading history back to the seventeenth century, several economist and mathematicians worked on creating a theory of rational options pricing. In 1900 the French Louis Bachelier presented his model which was based on the assumption that the stock prices flow a Brownian motion. In 1973 the Chicago Board Exchange of Options (CBOE) raised when the trading of option contracts has begun on standardized listed options. In the same year, the economists Black Ficher and Merton Scholes proposed a formula for evaluating European option type most popular and fundamental model in mathematical finance is the Black-Scholes model Miyahara (2012) , under may assumptions such as the stock prices follow the geometric Brownian motion; the Constance of the variance as well as the risk-free rate. Over the time the options markets became too complex and characterized by the high volatile on option contracts trading; when the Black-Scholes model is not fully adapted with these fluctuations and exigencies of markets with the unrealistic assumptions of the Constance of volatilityRoman (2004) . So a great number of new models have presented after the Black-Scholes model, such as the Cox-Ross-Rubinstein is also known as the binomial model is fully developed and illustrated with both the Monte Carlo method and with pricing trees. Katz and McCO RMI (2005) .
The complexity and high degree of riskiness are the main characteristics of options, which led to the development of a variety of option pricing models by the academia and the economists; researchers have developed many models that taking time on consideration, they are namely the continuous time models; such as the stochastic volatility model, realized volatility and GARCH models. The models have been successful in option markets because of the ability to forecasting future volatility; but they can be arduously to implement, because it is very difficult to filter a continuous volatility variable from discrete; these models proved them successful in both markets developing and emerging, which are associated and integrated in the last few years given to requirements of the globalization.
The objective of the current paper is to choose the best model on predicting option prices by making a comparison between three different models; Black-Scholes, Carlo Simulation method which presents the continuous time models Binomial and Monte, which presents the discrete time model, depending on many previous studies which presented a large investigations about the outperform models on options pricing, building on that we are going to use the most important models proposed on the pricing option framework. The rest of this paper is organized as follows: section 2 represent some literature review, section three describe the sample data and the methodology, section four and five introduce the main results and discussion respectively finally, the main conclusion will be present in the sixth section.
LITERATURE REVIEW
Financial option contracts have widely used in the field of finance since 1973 when the benchmark model was presented by Black-Sholes in order to evaluate these contracts which have been the topic of active research. Many researchers examined the various type of mathematical model for pricing different types of options. In this section, we will discuss some past studies which have been investigating on our subject. The study of Bentouir et al (2018) aimed to compare two options pricing models which are the Monte Carlo Simulation method and the Black-Sholes model, using call stock options in Kuwait stock exchange, covering the period of 26/12/2013 to 08/05/2014, with daily data; the main results of this empirical study showed that the Black-Scholes model is outperforming when the volatility is lower; with a positive relationship of prediction the current prices for one year of maturity. Other finding highlighted the validity of Monte Carlo Simulation method to predict the current prices in six and nine months. The investigation of Robentrost et al. (2018) , presented a quantum computational finance Monte Carlo pricing of financial derivatives, under many assumptions like the random distribution of the underlying, and the efficiency of the derivative payoff function. This paper showed the possibility of prepared the relevant probabilities in quantum superposition, furthermore, the authors gave a brief summary about B-S Merton options pricing, a classical Monte Carlo estimation, and discussed the European call option and the Asian option which depend on the average asset price before the maturity date. Srivastava and Shastri (2018) investigated on the relevance between the theoretical price under the B-S model and the market price, using a sample of seven stock of companies over the period of 01/01/2017 and 25/01/2017 and the paired simple T test, the main result of this study showed the stocks with lower prices are more consistent because of the lower premium for these options and show a lower volatility, other finding concluded that there is a significant difference between the market price and the value given by the B-S model. Jying et J. e. al (2017) , tried in theme study to forecasting Taiwanese stock index option prices: the role of implied volatility index, Taiwan Weighted Stock Index (TAIEX) for a total of 839 trading days from 2 January 2012 to 29 May 2015, using GARCH, GARCHvix and the historical volatility models, they concluded that, both GARCH and GARCHvix models perform better than the historical volatility models for forecasting call value of TXO additionally, the GARCHvix model outperform than GARCH model; furthermore, GARCH model can be effectively improved with the additional information contained in VIX, and the usage of GARCHvix can greatly reduce model mispricing for TXO value, finally Volatility index is important for option traders to efficiently predict TXO option value with GARCH model. While the study of Xia (2017) , investigated on pricing exotic power options with a Brownian-time-changed variance gamma process, using S&P500 index over the period of 2 July 2015 to 1 July 2016 with a total number of 253 observations and Browniantime changed variance gamma model the result showed that pricing for plain-vanilla options is considerably efficient, and an asymmetric power options can be regarded as a plain-vanilla option a new powered price stock and follows the same pricing mechanism, other finding showed that Symmetric power options can be priced in two approaches, with infinite series expansion and the other with some advanced functional, finally, the estimator of the log stock price at a fixed time point is asymptotically unbiased, and pricing through simulations readily available. Using Fractional Black-Scholes and Li&Chen models Flint and Maré (2017) , focused on the FBSI volatility surface still manages to capture most of the traded surfaces characteristics with the added benefit of being fully analytic; an important consideration when valuing exotic derivatives under local volatility. Swishchuk and Shahmoradi (2016) , which untitled by pricing crude oil options using levy processes European style crude oil futures options in NYMEX index during 2015 to 2016 under the Normal Gaussian Process, Jump Diffusion Process, Variance-Gamma Process. This examination deduced the crude oil prices Show significant jumps that are very frequent, also, crude oil price returns show skew as well, in addition, in the case of JDM, the volatility of size of the -jumps is bigger than volatility of the diffusion part other finding showed, the VG process results in slightly smaller volatility than JDM as well as the mean of the jump component size implied by JDM, and skew parameter of VG process both indicate existence of right-skew in crude oil price returns but the NG process implies that the density of returns are skewed to the left. Čirjevskisa and Tatevosjans (2015) , tested the real option in the real Estate market, in order to analysis of investment project "Sun village", during the period of 2008 to 2013 using three real option valuations methods; Tomato Garden, Black-Sholes and Binomial option pricing models, the main results which were founded by the authors are; the option to sell current project is inefficient, and the existence of the uncertainty concerning the project outcome due to high volatility level, finally both of the Black-Sholes and the Binomial model proves their efficiency to predict approximately the same result of option value. The study of Girish and Rastogi (2013) , examined the efficiency of the European call/put S&P CNX Nifty index options during the period of 1/1/2002 to 31/12/2005 using high-frequency data and Box-spread strategy, the findings highlighted that the internal option market is efficient over the years for the S&P CNX Nifty index option. Black and Scholes (1973) ; presented a paper untitled by the pricing of options and corporate liabilities, under the principle of the options are not correctly priced in the markets. They developed a theoretical valuation formula for European call/put options that can be executed only on the expiry date, the formula given under the assumption of the ideal conditions in the market, so the value of the option depending on the stock price and the option life, and the variables that are taken to be know and constant as well as the volatility and the risk-free rate. Cox et al. (1979) , presented a simple discrete time model for the valuing options; they took on account the principle of option pricing by arbitrage method, this approach gave some assumptions, which are the stock prices follow a multiplicative binomial process, the rate of return on the stock can be upward or downward, thus the absence of the taxes and the transaction costs. This approach concluded that the options can be priced solely on that basis of arbitrage considerations.
Our sample of previous studies tried range between the fundamental papers which gave a different model and mathematical formulas on options pricing, and investigations which tried to find the outperform models under different samples and periods since the creation of the benchmark model (Black-Scholes) , till this day the researchers couldn't identify the models which can be used in all of options markets or give a lower level of mispricing, because of the substantial differences of these markets and investors behavior, in addition to other crucial factors which have a big influence.
DATA AND METHODOLOGY
The present paper is based on secondary data that is collected from the IVolatility.com, and the National Stock Exchange of India websites, our data consists the European call options data under the Nifty50 index during the period of 25/07/2014 to 30/06/2016, with 463 contracts, the historical prices were collected from the Finance yahoo website, such as the risk free rate that is obtained from the federal reserve bank. 
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We divided our data into two categories; the first one by the Moneyness (In the Money (ITM), At the money (ATM) and Out of the money (OTM)) and into times to maturities (5 months, one year, and 2 years).
Where the moneyness range between the following interval (ITM, ATM, OTM) respectively:
Moneyness "M" defined by:
We also use the Ordinary Least Square (OLS) regression to examine the relationship between the current price and the theoretical prices.
Where: C(s,t) is the option current price, and C Tp are the theoretical prices
The mathematical models

The Black-Sholes model
The geometric Brownian motion model or the Black-Sholes model, it is the benchmark model in options pricing model, which presented in the early 1970s when Fisher Black, Myron Sholes and Merton achieved a major model in the pricing of European stock options Hull (2015) , under many assumptions as follow: -The risk-free rate is known and constant, as well as the variance rate; -The stock price follows a random walk in continuous time; -The log-Normal distribution of the stock prices; -The absence of the dividends or other distributions; -The option is European; -There are no transaction costs; -There are no penalties to short selling.
The Black-Scholes formula
The Black-Sholes formula was given as follows:
We start by the differential equation formula for the value of the option;
With the "t * " is the maturity date and c is the strike price and x is the spot price we can right this next formula: 
From the equations (3) and (5) the option value formula becomes:
Where: w(x;t) is the theoretical price of option.
Ser-Huang and Stapleton (2005) Where: "w" is the option price, "x" is the spot price, "c" the strike price, t * is the maturity time, N(d) is the cumulative normal density function. Black and Scholes (1973) 
The Binomial model
Cox, Ross and Rubinstein presented a simple discrete time option pricing formula in 1979, where the fundamental economic principles of option pricing using arbitrage method are shown in this work. This approach includes the Black-Scholes model as a special limiting case, by taking the limits in a different way, wherein, the economic arguments used in the CRR model about the relationship between the value of the options and the stock price is precisely the same as those advanced by B-S in 1973.
Assumptions of the model a -The stocks prices follow a multiplicative binomial process over the discreet period; b -The rate of return on the stock have two cases; u -1 with probability q, or d -1 with probability P; c -Stock prices at the end of the period will be up or down; d -The interest rate constant; e -There are no taxes or transaction costs or margin requirements. 
This simple presentation shows the movement of the option value depending on the changes in the stock prices.
Supposing that there is a portfolio includes Δ shares of stock and B is the amount in riskless bonds, we get this situation: 
We can get:
Solving this equation; finding the hedging portfolio;
From this entire, if there are no riskless arbitrage opportunities, we can write this equation: 
Where:
P is the probability of the option price movements (up or down).
The Monte Carlo simulation method
Monte Carlo simulation (MCS) has a long history in sciences such as physical science, when it used to estimate the expected value of a random variable, and it also used in other sciences for solving analytically intractable integral calculus problems, as well as it used in finance field in order to solve pricing problems, through the determination of the expected value of function of one or many underlying securities. 
Options pricing by Monte Carlo Simulation
Monte Carlo Simulation method can be applied for the European option, but can't apply for the American option style; wherein we can simulate possible paths for a stock price over the life of option from "t" to "T".
Generating the stock price using Monte Carlo Simulation
The stock price in this method follows approximately a Geometric Brownian Motion, random walk, the equation below represents the generation of the stock price:
Where: S t Ĵ h is the initial stock price, and S is the spot price and K is the strike price.
The present value is given by the following formula: Crack (2009)
Graph 1 shows the simulation of the stock price of a call option depending on time to maturity.
Graph 1.
Simulation of stock prices using Monte Carlo Simulation Sources: Authors.
Results
In order to understand and know the characteristics of our data and the outputs of all models, we will show the descriptive statistics of each category and each period. 
RESULTS
In order to understand and know the characteristics of our data and the outputs of all models, we will show the descriptive statistics of each category and each period. Table 1 
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At-the money from the mean value, when the Monte Carlo Simulation prices have a lower fluctuation comparatively by the current prices, followed by the Black-Sholes and the Binomial model respectively. The third category Out-of the money appears a lower variation from their mean, the Monte Carlo Simulation prices compared to the B-S and the CRR respectively. The Skewness is positive and different to zero that indicates a right tail and non-normal distribution of prices, which confirmed by the Kurtosis that is different to 3. The Graph 2 shows the changes of the call options depending on the spot price during option life.
Graph 2. The sensibility of the call options to the stock prices
The Graph 2 shows the changes of the call options depending on the spot price during option life.
Graph 2. The sensibility of the call options to the stock prices Source: Authors. Table 2 presents the estimation of the current price of call options on the theoretical prices in the case of In-The money. The table 2 shows the relationship between the current price and the theoretical prices under three different categories In-the money (ITM), At-the money (ATM), Out-of the money (OTM), we used the Least Ordinary Square (OLS), Regression Analysis in order to examine the effect of each model (Black-Sholes, Binomial and the Monte Carlo Simulation method) on the current price, after the estimation the result appears that the theoretical prices of three different models in the case of In-the money have a significance at 1%, 5%, 10% level, to predicting the current prices, while the coefficient of the B-S and the Monte Carlo Simulation models have a positive relationship with the current price except for the Binomial model which have a negative relationship; the R-square and Adjusted-R are near to 0.33 that means 33% of the prediction of the current prices can be explained by the theoretical prices, and 77% of the variation explained to other factors, the hole model was accepted depending to Fisher probability. Table 3 shows the estimation of the current price of call options on the theoretical prices in the case of At-The money. Table 3 reveals the effect of the theoretical prices on the current prices in At-the money category, the result indicates that the theoretical prices of B-S and MCS models have a significance at 1%, 5%, 10% level, to predict the current prices, except the Binomial model the coefficient of the B-S model has a negative relationship with the current prices, while the coefficient of MCS method has a positive relationship; the R-square and Adjusted-R are near to 0.42 that means 42% of the prediction of the current prices can be explained by the theoretical prices, and 58% of the variation explained to other factors, the hole model was accepted depending to Fisher probability. Table 4 highlights the estimation of the current price of call options on the theoretical prices in the case of Out-of-The money. Table 4 presents the effect of the theoretical prices on the current prices in Out-of-the money category, the result highlights that the theoretical prices of B-S and MCS models don't significant at 1%, 5%, 10% level of significance, and have a negative relationship depending on the coefficient, except the Binomial model which has a positive relationship and a significant at 1%, 5%, 10%; the R-square and Adjusted-R are near to 0.18 that means 18% of the prediction of the current prices can be explained by the theoretical prices, and 82% of the fluctuation explained to other determinants, the model was accepted depending to Fisher probability.
In table 5 we will show the estimation of the current price of call options on the theoretical prices by ignoring the Moneyness. The table 5 widens the significance of the B-S and the Binomial model at 1%, 5%, 10% level of significance the coefficient reveals to the negative/positive relationship with B-S model and the CRR models respectively, except the MCS method, which doesn't significant; the R-square and Adjusted-R are lower than the other category with 0.15 that means just 15% of the prediction of the current prices can be explained by the theoretical prices, and 85% of the variation explained to other factors, the model was accepted depending to Ficher probability. 
Graph 3.
The convergence between the current price and the theoretical prices. explained by the theoretical prices, and 85% of the variation explained to other factors, the model was accepted depending to Ficher probability.
The convergence between the current price and the theoretical prices.
Source: Authors. The Graph 3 shows the convergence of the theoretical prices with the current prices during the period of study, it indicates that the different three models are converging to the current prices in 2014, but in the period of 2015-2016 the current prices are under-valuated comparatively by the different models.
The Greek letters:
We selected three times to maturity for this presentation: (5 months, one year, and 2 years during the period of study (2014) (2015) (2016) . The Graph 3 shows the convergence of the theoretical prices with the current prices during the period of study, it indicates that the different three models are converging to the current prices in 2014, but in the period of 2015-2016 the current prices are under-valuated comparatively by the different models.
The Greek letters
We selected three times to maturity for this presentation: (5 months, one year, and 2 years during the period of study (2014) (2015) (2016) . This table 6 presents the Five Greek letters or (parameter of sensibility) Delta, Gamma, Vega, Theta and Rho in order to analyze the situation of the call option contact under three different time to maturity 5 months, one year and two years; Delta values range between 0.69 and 0.82 depending on it mean, these high values indicate the possibility of the execution of the contract is higher and the change of 1% on the stock price leads to the change in the call option value between 69% and 82%, Gamma value range between 0.000112 and 0.000157 means that the delta is efficient to take the decision of the execution of the contract. Vega value range between 0.180956 and 13.59714 with higher fluctuation 9.55% comparatively with the other parameters, the Skewness values present the right tail of Vega and a Non-normal distribution, Theta ranges between -0.93 and -1.46, the last parameter Rho rang between 0.77 and 26.52 Skewness of Theta and Rho shows the right tail and non-normal distribution which is confirmed by the Kurtosis value that is different to zero. The following graphs emphasize the numerical results of the Greek letters, wherein we arrange the values of the parameter of sensibility depending on their indicators; Delta with stock prices, Gamma represents the sensibility of the delta on the stock prices changing, Vega depending on the return volatility, Theta with the time to maturity and Rho arranged depending on the risk-free rate using R program, which gave the next graphs.
Greek Letters graphs for three times to maturity (5 months, one year and 2 years)
The graphs 4, 5 and 6 present the Greek letters for three times to maturities. This table 6 presents the Five Greek letters or (parameter of sensibility) Delta, Gamma, Vega, Theta and Rho in order to analyze the situation of the call option contact under three different time to maturity 5 months, one year and two years; Delta values range between 0.69 and 0.82 depending on it mean, these high values indicate the possibility of the execution of the contract is higher and the change of 1% on the stock price leads to the change in the call option value between 69% and 82%, Gamma value range between 0.000112 and 0.000157 means that the delta is efficient to take the decision of the execution of the contract. Vega value range between 0.180956 and 13.59714 with higher fluctuation 9.55% comparatively with the other parameters, the Skewness values present the right tail of Vega and a Non-normal distribution, Theta ranges between -0.93 and -1.46, the last parameter Rho rang between 0.77 and 26.52 Skewness of Theta and Rho shows the right tail and non-normal distribution which is confirmed by the Kurtosis value that is different to zero. The following graphs emphasize the numerical results of the Greek letters, wherein we arrange the values of the parameter of sensibility depending on their indicators; Delta with stock prices, Gamma represents the sensibility of the delta on the stock prices changing, Vega depending on the return volatility, Theta with the time to maturity and Rho arranged depending on the risk-free rate using R program, which gave the next graphs:
Greek Letters graphs for three times to maturity (5 months, one year and 2 years)
The graphs 4, 5 and 6 present the Greek letters for three times to maturities. fundamental factors such as the behavior of the traders and theme purposes from the option contracts, which play a big role to predicting the current prices, so we can also explain the high fluctuation in In-the money category by the speculation purposes, which lead to the over-pricing of the theoretical call option prices than the current prices; the macroeconomic variables also have an impact to predicting the current prices like, stock markets, supply of money, the benchmark indexes and other factors. Other finding concludes that the Black-Sholes and the Binomial model are over-priced comparatively the Monte Carlo Simulation Method on three different categories of Moneyness.
The result of the estimation unfold an important fact that the theoretical prices have an impact on the current prices in In-the money category, and the Monte Carlo Simulation model is outperform than the other models when the volatility is lower, the same result was showed in the case of At-the-money when the Monte Carlo Simulation method proved its performance comparatively by the Black-Sholes model, in Out-of-the money only the Binomial model shows a Significance positive relationship with the current prices; as a result we can say the Binomial model is performs when the option I Out-of-the money. When we ignored the Moneyness, the result highlighted that the Black-Sholes model and the Binomial model are outperforming with lower volatility. As a conclusion of this estimation, all of these models are perform when the volatility is not higher.
The descriptive statistics of the Delta shows a high possibility of execution for three times to maturities, it range between 0.69 and 0.82 which mean if the stock price rise with 1% the call option price will increase by the delta value (69% or 82%), in this case, the holder should buy 6959 or 8239 of stocks to cover his position, but if the stock price decrease the delta value also will decrease, and the holder sell a part of these stocks. Gamma is an indicator to measure the sensibility of the delta to the stock prices, the result shows that Gamma range between 0.00011 and 0.00015 means the efficiency of the Delta to take a decision about the execution and that the holder should own stocks of each number of call option contracts. The sensibility of the call option price to the volatility of stock prices presented by Vega which has a positive relationship between Sigma and the theoretical prices, men when the volatility of the stocks increase by 1% the option value will increase by the Vega value. while Theta presents the effect of time to maturity on theoretical call option prices, it has a negative relationship with the prices because it takes on account the time value; when the contract is near to the settlement date (In-the-money) the call option price will decrease by Theta value; the last parameter Rho, which relates to strike price and time to maturity, when the risk-free rate increase the call option price will in increase by the value of Rho.
CONCLUSION
This current paper aims to examine the efficiency of three different options pricing models by comparing the current call prices using the NIFTY50 options Index, with the theoretical prices from the different models which are Monte Carlo Simulation method, Black-Sholes model and the Binomial model, in addition to testing the effect of these models on the market option prices, to predicting the current prices.
Our result highlights that the effect is variable depending on the different type of Moneyness In-the-money, At-the-money and Out-of-the money. The descriptive statistics elucidates all models are overpriced than the current prices in all categories especially in In-the money category because of the high level of fluctuation, that lead to conclude the investors use the option contracts for speculation purposes that confirm the study of Srivastava and Shastri (2018) which it showed a significant difference between the market prices and the theoretical prices.
